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^Ift^tv^o *'JIL8l-^^V3~«tM (PLGA) ^^fiTO* 

jgH-fa*^* stasia-, Mmwrn^ztix^z (gmfti&i&zv t 2*&m) ° - 

SMEIWHSU fc»tt. fe*»tt***»o*©i?ftlt*ttf*€»'i' 
Bl (HA) tt, 1 9 3 4^ K. Me y e r J:oT^<&BROflt^*&#«3frfc£# 

*m (#») tt^ b 'J ^ ^^wii^l: lt* < *^e>tttv^o HAti 

D-^V^D^tN-T^f^^^t^^^^ (1—3) ^'JnyfWi*) 

H A (± ° 4fc««J*ii K«36**«ft < > * y *> * # ° T 33 *> - #tt 

fcv>ofcis-Ct**S^«:Bffl^fr«#l- (Biomaterial) 0-o-e*&„ 
, MCU WtH AW^IWii: ^ . flat**©*- 

«i#bs) , 5;u^*7*yS (#„*£$* 2 #fi&) , /VJ'^x-^S MM* 

^^fTOTt% in sit u^lt*^ fc**'* 
^K*fi#**fettSfO^**o ^Uin sit u»^> HA^^C 

A* i n sit u ««i-*ik«cJ:0#e»M«WI«Wtt- BWoAtMML 
tv^o tWFi (HZ) «AUHAWMC (HA-HZ) *N->W 

Kn*5/**3/:"f5 K (NHS) fcS&^J^Srf («»Jtt5#B5) tf* 

#£S*i/C*J»K iitli4IifrTWin s i t u»@fif)i:LtpH7. 4~ 
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Rlfcll^f % * li 0 ^ t <b ©tfcft J: 0 ISM S *lt v> & 0 

fr*t>h-T* tzte^-f* K*RJS3*1*K:HA*'fM***> WfcS*4* 

xfvy/'J^^ (PEG) *3fe^»w^«SjftW^3fe i fr*«#tnKJi&-c3S*t-*«l-& ! l>* 
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liMMfcfcHU ] J. Pharm. Sci. ^88t, il 6 6 - 1 7 3l, 

1 9 9 9^ 

[^#fr" JCffit 2] J. Microencapsulation il 5t> i6 9 
9-7 1 31, 1 9 9 8# 

[^M3] Int. J. Pharm. 233, 227-237, 2 
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[*«FK s jtlR4l J. Control. Rel. 91, 385-394, 

2 0 0 3^ 

W&fflCM. 5] Biotech. and Bioeng. 60, 301-3 
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I^#i*\£J§fe6] Int. J. Pharm. 187, 53-65, 199 
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0. 1 ^m~5 0 0 ^m^S^ii^tii fc*«-C*«o 

1. *^5M»tt-C*D, £#fc*tt-&*v**£tt**«-?**o ^^^^ 

2 HA^^#tCWOTl*tM^^57 h-t^ifc-C, 

*K/h$< («iLtfHA©»^ Wa>»Sfc!) 3 3^%/?7 ht»3 nm) T 

3. W*««K^**o ^ , 

o 

Itv^ 0 ^ p HliSf f i #!l;UfpH3. 0 

~pH9. 0> fff L<lipH4. 5~pH9. 0"C*a o 

SttfcW,*, *#»KI4HAP»«T»ri64:«**»XLfcisT>i'n>||«»flc (HAi 

Wilt *9*V»** 7L 13 Z£ 

s t*^;V7r/L r^w-/ > KWK* (HZ*) ****»f 

[0 0 2 3] 

W (dtt) . "f^Wf-*—** *°yxf i/>^ij3-;vyft-^ *s*t 
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4 >*2o£JL±^tr^7 r ^K*) »Ul««t^-HtiSo 8M»R 
JCB3$ap*'i***BW , t?N f h7fi>Ht>'^^ (Sodium tetrathionate : S TT) , 
v t? >J v ;v b K (Dipyridyl disulfide) , x^Wl^S (Ellman' s reagent: D 
TNB) WM^fiDfC^iv^ £<DB&. ^W.fc<0* friizfY if 

£fci&fc£*LMfc^&*^#7h&fc;ttLT0. 1 *;M§~ 2 ^V^trol" 
Lv» 0 £€>cfiP$ L<i±o. 5-=e;W§~i. 5-=&>WSt**o 

[0 0 2 4] 

- ;vm tK5 v F, 4 W * £ii*tS4, 
[0 0 2 5] 

^iAt4]5fWJLv^ fFJx.lfHA©*;V5K>®i, 7^^>t^tK7^K (A 
DH) ifclixfV^i?7 5V^2lOHZifcli7 5>'lf^t<l:^«i:*EDCf© 
^ Kafc**AL;fcHA«HM* (HA-HZ) ttzMT^SQ* 

iXL/:HAW (HA-7^i) **j£U N-* * '> >"f 5 V* 

3 _ 7 p ntf^-^-h (SP'DP) *&BZ*£. DTTf©MJ 

-CMtc. 71**2:1- £77 ft, *4VMi2->f5>'ftM> (Trout' s Reagent) 

[0 0 2 6] 

— COXo — Yi — Qi — Y2 — N (-R2) -Y3-Q2-SH; 
-COXo -N (-R2) -Y3-Q2-SH; 
-COXo - Yi -Qi - Y2 -N (-R2 ) -Y 3 -Q4 ; 
-COXo -N (-R2 ) -Ys - Q4 ; tizit 
-COXo -Yi -Qi -Y 2 -NH2 ;. 
(;&*, Xo fi, -0-, 2fc«-N (-Ri ) 

Ri wu *tn^, ti4fctt*ttCi - 1 0 r;v*;v*, EUSfciifl-ttCi - i o 

tKn^yr;^;^ #V 7** V>**c*y4 F*, #U ifctt^U^-X 

Yi «, — N (-Rs ) CO-, — N (-R3 ) -> -CO-, ifcli-CH 

2CO-t*0, . 
Y 2 -CON (-R4 ) -, tiz\t-N (-R 4 ) -C*ab«9. 

Qi fi, IIJfclJ»ttCi - 1 0 T^^vym, Mtiz\±W8LCi - 1 0 Fn* 

R 2 , Rs*iO f R4 ftlfWlt, 7]C#m : f-, Ettfcli^tCi - 1 0 T 
;v*;v*, itt*Sfcttfl*C l - 1 0 tKn^v7WS, #'J7^U>tW F 

#y Kit, ifcii# , jx^f)Ht'e* | )N 

Y 3 ii, -CO-, -CO2 -, -CH2 -CH (OH) -, ifcl±-CON 

Q2 ii, HMftSfctta-jRCi - 1 0 Tfr*\s*&. KJSi^liMCi - 1 0 fcKn* 
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Q 4 tt, iKflft *» b< i±^C 2 - i o t;v^-jvS. ifc»±, EJKfc t< ii5-ftC2 - 
i o T/l'* — *3fcT**o ) o 
[0 0 2 7] 

^ r hi*»XLfc#»ii*#©«Kii, jfiKtt* (i) : 

[0 0 2 8] 

Kb l ] 




(5£*> X 2 tt. -Yi -Qi -Ya -N (-R 2 ) -Y 3 -Q 2 -SH, ifctt-N ( 
-R 2 ) -Y 3 -Q 2 -SHT'$.l), 
Xoli, -0-, Sfc«-N (~Ri ) 

Ri tt, E«*fctt#ttCi - i o r;v*;v^ S«tJttt5"ttCi - i o 

Ra 2 . Ra 3 . Ra4, R a 5 £ X UP R a 6 * tl-f Lt\ tK^^ Effi 

4fctt#SCi - e T^^rJV*, EfllSfctt^ttCi - 6 7 E«4fett^tt 
Ci - 6 7;v^-;v^, EfllSfcttfl^Ci - e t;v^;v*;v^-;v^ E*ifettfl-tt 
Ci - 6 T^-^*^*-^^ EfXSfctt^ftCi - e T^*-^*^-^*. * 
fcli-SOa OHT?*D, 
Yi ti, JMfrfr, — N (-Rs ) CO-. -N (-Rs ) -CO-, $tzl±-CH 

Y 2 H\ -CON (-R4 ) -> tfctt-N (-R4 ) -TNfclK 

Qi 14, ElIiTtti^Ci - i o 7J^l^>i, 0ifctt*ttCi - i o HKD* 

[0 0 2 9] 

Y 3 tt, -CO-. -C0 2 -CH 2 -CH (OH) $fct4-CON 

H-t?*0> 

Q 2 {4. E*S3!fcWt3*&Ci - i o TA>*ls>m* Mtteltfr&Ci - i o t Kn* 

-c&£ 0 ) 

[0 0 3 0] 

£"fc5£ (I) *K ^'JT^l^^tW Klfefctt, - (CH (-R) CH 2 O) n - 
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te, l-2 0OtRt*4„ 4rtr*°V^7 p ^ *L£ & O-Cfi&V^ iff 

[0 0 3 1] 

ft (I) fc*5V»t\ Xo l±, &t L<li-N (-Ri ) -"Cab 19. Ri 
4 L *K X 2 ti % #4 L< fi-Yi -Qi - Y 2 -N (-R2 ) -Y 3 

-Q 2 -SHt*4. Zhfrft (I I) fc*5V>t\ Yi ffJL<lif^lfcli> - 
N (-R3 ) -TfciK Y 2 t±. #4 L< ttJMfrfr-C* IK Qi fi N #4 L< tilt^*^ 
ttfrttCi - 4 7;HV>it^^ 0 (II) C;feV*T,. R 2 j3££fR 3 it, U 

4 L < {iTfc^lTf 15 . Y 3 14, #4 L< tt-CO-"C*»K Sf4L<5±Q 2 t±> 

[0 0 3 2] 

Vttem mhV'f h-* (DTT) „ ?9V*J*l-'*-fr^ ^'jxf 

K h 'J 1, 4 -fcf*v W * 2 , 3-^tKn*WA 

©MttM«:iJlDt ^ - t Lv>„ ;©^iLv«tL"C(i, lO^L/m 

L~ 2 0 // L/mL-Cafe^o 
[0 0 3 3 ] 

J. Biomed. Mat. Res. 54, 115-121, 2001) Tli^V^M^ 
„ tFnJfy;H, ijfrtf>Wttt<o&n&<ORB&ifi&\<*fcto£*& t o*'&o ***** 

ti-jrAHiar, DMSO*©tttt#«iM*fc##U i-^;v-3- (3-v^ 
^7 5;7n^) 5 K (EDO y 7'J >^«£T\ TOWMfrfr* 

tt*7 5 yttziZK Kyy F if K J: »K Hgnit^lSo ^ 

®ifDie^tt-?)7 5 #fcR£S*lfcv,*j&* % ffl|x.l;f, 7'J;V7 5>> ^7V^7 5 

[0 0 3 4] 

AU ^©7$/^tK7^K»MfD^tt^i^iAt^^W 
4 Lv^o fSJx.tfHAO*^#^»fc, 7ye>^tK7yK (ADH) *1z\±^*Vy 
^7 5 Vf0 2«©HZl^:li7?>'MtM!felt4:, E D C^OIS^SUTJS'fr*-*^ 
v K*4fcfi& £ titz H Ai|# (HA-HZ) 4 fcliT 5 7 *Lfc H Agjl&fr 

(HA-75;l) fc-frjSU £ *HC*fcM * * V N-n h*n^^*y^>f 
(NHS) Stt<b 7 * U ^» * Rl£ S * * # ft fc*#^f <b tL* 0 
[0 0 3 5] 

H A 4 ^0#»CTi&3Ri|S^S: Aft, ^iV^T'hMit^M, 
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= 3 : i~i : 2ifJU>. IcfftK^ 2 : i~i : 

R&£, J.o, a^frfcRJS ^ttftfe-e-**^** : ^^*^>*= 3 : 1~ 

l : 2Wttv>. »:ffiL<li, 2:1-1: ltf**o 

[0 0 3 7] , 

[0 0 3 8] 

[ft 2] 




(5**, Xo li, -0-, 4fcli-N (-Ri ) . _ v v 

X3 f±> -Yi -Qi -Y2 — N (-R2 ) -Ys -Q4 . *fctt-N (-R2 ) -Y 

3 — Q 4 *3 . 

Ri it, jjcjMC^ E**fc**fl*Ci - 1 0 y;v*;v*. E«* fctt^ttCi - 1 0 
R a 2 , Ra 3 . Ra 4 . Ra 5 **CR. 6 14, t*i«itt4U, **«t«52 

ifcttfl-ttCi - 6 r;v^r^afe> E0£;fct453*&Ci - e t;v^-;v», e» 
Ci - 6 r;v^-;v*. E«*fc»ifl-ttCi - e t Ett*fcttfl*tt 
Ci - 6 T^*--****?-*^ E«**=***ttCi - e 7 /I'*-*' * 
£{4-S02 OH-T?&«9> 
Yi (4, Hi*r6\ — N (-R 3 ) CO-> -N (-Rs ) ~> -CO-. 4fcl±, ~C 

H 2 C0-t^f)> / x ' . 

Y 2 14. ***** —CON (-R4 ) -> 2/cl4-N (-R4 ) -"C*<J. 
Y 3 t4, -CO-. -CH 2 CO-T?*«K 

Qi 14. E***=»«MfeCi - i o T**l/>*. E**fcl*»ttCi - i o * Kn J 
*7**v>^ #V7^V>*WK», ^u^-Zf-K*. *^»4#U^7-^* 

R 2 > Rs XZXFRi 14. ^tL-T^^LT. 7fcf5tIK^> m%*?zl±frfcCi - i o 7 

Q 4 tt, E«feb< ttfl*#C2 - i o r;v^-;v». Sfci4, Eilfc L < te^&c 2 - 

i o T)V3r=-)l'^l?%>2>o ) 
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[0 0 3 9] , 

>;t^ (I I) E K 7;V*V>**^ K^tti. - (CH (-R) CH 2 0) 
n -OH (5£^ RtiTK^iE^ ttzitCi - 5 t;v^;v*) -VTFZti&mx^V) . 

k$ frS 4 ©T? »± ft v>a* % 2 L < 14 *° U ^ U 3 - # 'J ?LmST-& & 0 

[0 0 4 0] 

fc*3V>t\ Xo J4, 8PS L< J4-N (-Ri ) Ri i4, 

0f L *K X 3 i4, &t L<i4-Yi -Qi -Y 2 -N (-R2 ) -Y 

3 _q 4 -e^^o StCS (II) fc*5V*-C, Yi (±, jfiKlifft^ -N (-Rs 
) CO-, *fcl±, — N (-Rs) £<bK§?2 L<t4-N (-Rs) CO-t 

*fcY 2 ff* L<ttJMt£\ -CON (-R3 ) --C*«K ^^t<!i 
-CON (-R3) --C**K YslijfiL<li#»^ -CO-. tfctt, -N (-R 
3 ) --e^ij, SfelcffiKli, -CO-tWo (I I) H43V>TT. Qi (4 

UtL<\ttUt 1 - 4 T^l'Vi?*^ R2 *ilTR 3 14, U£ L< (4 

T^HC^T?* *) > Q 4 «±»S b< ttfl[«l*fcttfl"ttCa - 1 0 T/l'*- So 
[0 0 4 1] 

^>h^t^ ^litfii 7^n >^<D* ^**^">;Ht 2 lot F7 v Kttft^t (3> 

Uyk tfpt 1; K?3> K***»f ?»*t*o 4*:, *B^#Jt UT{4. 1 , 3 

-v'^DA^yjVA^yMU', 1, 3-yMV/nif;v*;V^5K, 1 -J-*- 
;v _3_ (3-^f;V7 5y ^ntf;v) ft;!/**^ 5 Kft if^lf fc*LS 0 0!lxl4\ 
7;vo yf©*;V^>iJ: 7^ b'yfy K K5y K (ADH) £ 1 ;v- 3 - (3- 
*J**frT % Szfu tf;v) *;v^^f5K (EDC) t?^^-*. K 9 K3fc"C4M* « 
tL^tT;Vn>m (HA- HZ) ^t*itMf*So ^^JtLT(4. HZi 

^y^7;i'in7x;^yA;v*-*i, p -^ba7i;^y*^-^ W 

[0 0 4 2] ^ _ ^ 

OpHt4, pH3. 0~pH6. 0**fff U». ?M:»tL<li, P H4.0~pH6 

4L<{4 2 0^;V%J^T. L<ttl 0^*%J21T-C*«o 

[0 0 4 3] 

»RlSnrflftt^OHA^O#A^i4, #KRR5eS*l&v^ &#ft-CMrt£Oft 
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[0 0 4 4] 

t Kim$ti/:«iiWJ^i^ ^: (I I I) : 

[0 0 4 5] 
[ft 3] 




(5£*, Xo it, — N (-Ri ) -> ^^{i-0-t?*i9. 

Ri (4, 7KStlH\ iSil^^fi^Ci - i o t;v*;v», a:sis fctt^t&c i - i o ti 

Xi i4, -Yi -Qi -Y 2 -NHNH2 1? . 

Ra 2 , Ra 3 , Ra 4 , Ra 5 i^^Ra 6 it, * Lt, jfcfcM^ 

f^ti^Ci - 6 r;v^;v^> Eaufctt##Ci - 6 r^^-^S, Efit^ti^ 
Ci - 6 t;v^-^S> itilSfett^ttCi - e 7;v*;i/#;i/#-;v&> Bt**^li*« 
Ci - 6 7;v^--;v5&;v>K-;v^ naft*fci4fl-&C i - s 7**-**^*^ * 
fc»4-S02 OHT?&«9> fcj> ^ _ 

Yi it, lMt<&\ -N (-R3 ) CO-, — N (-R3 ) -> -CO-. *fc»±-CH 

2 CO-T^^ 

Qi fiffl^fcli^ftCi - 1 0 7;v*l">«> Eilt^ti^Ci - 1 0 

Y2 tt, )£tt£\ ~N (-R 4 ) CO-, -CO-, ttzit, -CH 2 CO-t*»), 

r 3 tsxi/Ri it, f^^iLt, tK^^ umttzit^ci - 1 0 r;v^;v 

y^7"?-F», spy J.^-r>v*T?ab*o ) 

fL<h o 

[0 0 4 6] 

$eH,*(IH) K^X, Xo {4, »* b< »*-N (-Ri ) Ri 54 

, t L< t47K*M : f--e* 19 > Ra 2 > Ra 3 , Ra 4 , R a 5 £ «fc £>* R a 6 it , ff £ L 

<}47jc^JI : f-e*^, Yi 14, »*L<*±i|li»#, -CO-T&l), Q x (4. » 

$ L< itUmt tzitfr&Ci - i o T^VV^Cfc*), Y 2 f4. 0£L<i4, JM££\ 
ifctt, -CO-TNfc!K Rs i4, &i L < tt**!*^* *>> R 4 {4. »f L<it?m 

10 0 4 7] . 

(III) *'J7^V>*W K*fctt. - (CH (-R) CH 2 O) 
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„ -OH Rtt**«^ ifcliCi - 5 7****) Tf^$tL&3fe-c*ij, #4 

£f $ L< t4 1-2 O-Htf^fc So t^*'^ x ^7" ;v ^ «&KR£ 

K?-f*-*«v^ *«BUSTTtt«IB***i"*t7>un>Hft»»#kKi»fc«:*tf» 

ttT-ffc^tfe'frfflV**!*!*, Tween-20. Tween-80^<7)#MMtt^J^« (1%~2%HK) 

mmtxomm, mw&&&<»**.** t7^o>i^t, sscioti^^ 

agflH4^tB36<?5SX^»±N 5 ^e;v%~ 7 0 H7Jvn >m^*{4, l iff ^/w h > 

tat, o. mm&^vmi. o. oi^m- 

5 ai m#lRA.»a|SOjatT?»* #&a:-5-0>l$fctf . 0. Ol^m-O. 2 / .m8K# 

£tifcH A> JHKfetflfetLfcHA, ft^JfcT» <b fr/c H A £ if\ *«>E&3fcttR£S*L 

54. ^4*ife*^*:fc;fc#*HA^ tb'J^> ^ tZtVz^Ztl 

V&JR&fc^&^StLfco HAtt*;v^->*it^^ Kn*V***«l«n**-i 

R£S*t-f\ i?oi?*#Sf|ia*S*LTV>-c*> iv>#. «BMt**LfcHA (WO 9 

5/2 5 7 5 1) > N-flfESMfcStLfcHA (WO 9 8/4 5 3 3 5). i^fMt?^; 
HA (EP0216453. WO 98/08876. EP0341745) . 
fl;3*L*:HA. 75 FIWW$ttfeHAfl:^*^f*ifc* , ^**o 

ffl-T4tfc*»Tsri6t?*)S^ If 5 0 0 0^H>-3 5 0 5?^>>. «?* L < t4 1 75 
[0 0 5 4] 
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(EPO) „ ^7^^n-9-W h nn^-fiJMH?- (G-CSF) > ^^-7xDV 
fl, y, (INF-«. 7) > bn (TPO) , 5"JT'J--* 

-1>D7077^- (CNTF) , fa-"7-^n-^7r^-»^>^ 
JC (TNFb p) . 4y*-u4*is-\Q (IL-10) , FMSlftfnyV^ * 

(F 1 t-3) „ J&S*;V^> (GH) „ ^yya^iMSSf 
- 1 (I GF- 1) . JliuMRfcfcjftJfcH* (PDFG) . -f 1 
-7>*=f^*> (IL-lra), >fi5fe-i-n hn7^77^- (BD 

NF) ^7f/t^ hJ&ftHT- (KG F) . ttHIII&H^ (SCF) , * 'J h 
JfcftdMtH* (MGDF) , ^f*^nt^> (OPG) , V^>. BUftfUft** 
*V (PTH) . iitt7^/n7-7^bOT?- (b-FGF) . ( 
BMP) > ^Wtt^-V V* Afljm^^K (AN P) , flgtt^hU^Afljm^^K (B 
NP) „ CIt Y 'J ^AfiJ^T 0 ^ K (CNP) . ^;v* rf>-^-/f- F— 1 (GLP- 

4tS!U ft»iSffi*!U 7;v#n-f K) > MM^J> #Ci£«J *7-nW b'M, W 

75 7^'J3vF«^ Y^n 7 ^F»»l. Th7t^'J>»^ 
[0 0 5 5] 

fltfHN *tt*U SMEW, ***U fc5M***tr**»»fc»k LT, 

[0 0 5 6] 

E P Q#A^gH7;vn yBj»?g)iS 

NMRlk J NM-ECA 5 0 0 ( B «^*W*tt«K > V* 

c^tt'm-i] fcK9^K* (hz*) tfrnxtrntz^Tfrvymmmfc (ha- 

HZ) 

[0 0 5 9] 
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Mb 4] 



NH 2 
0^CH2) 4 




CH3 





^OH > 






OH 


NH 








CH 3 



HA 



HA-HZ 



^ s ! gxiO 5 ^;H><?)li7JVn>i (HA) («*MMfcI**te*£tt*D 2 
OOmgH. 5 U 5N»pH^4. 7-4. 8 KHML fc 

l-if-;V-3- (3-^^W^/nif;v) (EDO fc7'>t 

WtFyvK (ADH) HA: EDC : ADH= 1 : 0. 3:40 + 
1) 1-1-40 (Ayfl-2) , 1:5:40 (^y^l-3) ^Jti:4Sl^) 
WfoU 5NtttpH!r4. 7-4. 8 fc****&MtC«*T 2 BMEfc**fc. 
1 0 OmMMtb'^m 2 5%i^^-^»»^»*f (*^* >7#T7, 
M (MWCO) :i2k-14kfJVb» U JMSe»LtMOHA-HZH 



9 % 



9 p p m 
3 p p m 



HAO*^>»^2 6% (^yf 1-1) . 4 6% (/<9f 1-2) 
Vl-3) ^HZ^StiTV^ (HAioit^HA — H 
(3H) , HA-HZ«7Vtf'/Blft*«^©^fV^ 1. 6ppm. 
(#2H) £Jfct£) o 

C**«l-2] *JU*7Y& (SH) ^SX^tL^tT;vn>m«l*# (HA-S 

h) o&m 

[0 0 6 2] 
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HA-SH 



MM®} 1-1 O^f 1 ~ 3 OHA-HZ, 1 0 OmgBmL^ 1 0 OmM'J > 
B&K 7 7 7 - p H 8 Kmfr b (HA- HZ I 2%w/v) , ^^^t7> (I TL) £ 
«L (HZ/ITL = l/2^Vit) > gzat?m^T 2-4«fWRJSS*fco 
-^■CitJK, 3ift»U ISft$*fco #f,W;HA-SH^OSH»fA$t^ 
nh>NMRMiU:Wil^to (HA« ilfHA-SHON-Ttf ^* 
, 1. 9ppm (3H) „ HA-SH©ITLi»©pifV>^ 2. 1 p p m t 2 
. 7ppra (^2H) *&m o 
[0 0 6 3] 

mi) 





*fH8 








HZ SO#A? 


0% 


26% 


46% 


69% 




0% 


20% 


35% 


56% 



cnjfcw i - 3 ) e p omxrnm^ vfttBtrc-oii* 

«tfll-2©/<9f lO, SH^60^A^ S 2 0^;V%T-&£HA-SH2 0 Omg 
jl V n *° ^ > (EPO) 2mg^2 0mL©l 0m'M>r^777-pH8 ( 
PB) (^za, li$^») o dtUC. 4mg©Tween-20, SHiC 

MLX 1 t^/fOf h h V *!J & (Sodium tetrathionate: S TT) 22. 3 

F?>f*- : Kttfk 5^yv-K7^f^- B-19 1 

Solution feed rate : 1.5 mL/min (Tygon tube, Pump speed = 15%) 
Feed solution concentration : 10 mg/mL 
Atomizing air flow rate : 650 L/hr 

Drying air flow rate : 40 kL/hr (Aspiration speed = 65%) 
Inlet temperature : 85° C - 95° C 
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Outlet temperature : 50 ~ 60° C 

mrnm 2 ] 

[0 0 6 4] 

HifctfJ 1 - 3 (Dmakm'Pfc&^-c, ^f-2©s h*©*X**» 3 5 **%t?S>s h a 

-SH&200mgt, f h 9 >^ hVfA (Sodium tetrathionate : S T T) 3 

9.om g (SH«wLti^;vt) *«fflbfcifcjan»i*ifc«i-3 tmn^m 

-CEP 0$t A» H T ;v n L fco 

[£Jfc« 3 ] 
[0 0 6 5] 

-SHt2 0 0mg^ f f 7ft^t hVJA (Sodium tetrathionate : S T T) 6 
2. 4mg (SH*^LTl^ft) fc^JB LtzZ t £lfttt£K0l 1 - 3 t mffi<Dl5m 
-CEP O^X^l t T ;v n vSHSHStf- * MM L tz 0 
[Hifcf* 4 ] 
[0 0 6 6] 

i - 3 (omm.Wim~&^x, 3 <os HS^tx^s 6 *w*4ha 

-SH* 2 0 0mgL SHftKttbTO. 7^i©r h9f *V»t > 'J (Sodi 
urn tetrathionate: STT) 38. 9 m g tttffl 1ft i M»«fc« 1 - 3 k B*©* 
fe-CEPOS-A^tT^n^mm^^liSib^o 

[mm 5 ] 

[0 0 6 7 ] 

HWl-3fi5i^l^ v ^^ /^f3 0SH*©fX*#5 6tWCi4HA 
-SH£200mg£, SHil^UO. 5 *>W&0-r h ^f^vBtf- * A (Sodi 
urn tetrathionate: STT) 27. 8 mg bfct kJa^l±**« 1 - 3 i: W*0* 

fe-cE p otA^itiT^D ymw&^zmnLizo 
vmm 6 ] 

[0 0 6 8] 

%Mms<0$k&8tf$K-&\i*X^ 4mgOTwcen-20©ft*3l)l^ Tween-8 

imm 7 1 

[0 0 6 9] 

^3<0$Wi:^^t, Tween-2 0 fcinx-l* fcfro fed h Mli^ 3 
E P O m A3S# T ;v n > MMii 1 * MM L 0 

amm i ] 

[0 0 7 1 ] 

HSfetfH 1-2 Lfc/* yf'30S Hl^SA^ 5 6^%1?*4HA-SH 3 

3mgt6 9 0/zLC5l0mMr/^y77- (pH8. 0) fc«F*»U 30^L<^E 
PO*»« (lOmg/mL) £^inU 10*i#U. SH*K#Ltl* 
;l"f£cDSodium tetrathionate (STT) 9. 3 m g £ 3 0 // LO 1 0 mMU >W<y 7 r 
-pH8. 0 t«F*»bfe»«LS:ftlit, 2 5 0 M L £ 1 mL V'J W KlS&T 3 7 TCt? 5 P# 

[JfctMfl 2 ] 

[0072] _ 

ftttffl 8 T\ HA-SHW(HA LtzZ. t ttftttgifeffl 8 t RI^O^teT E 

POtAHAW^^lIt^o 
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i ~ 8 * xv&im 2 t^it^^TO^-^iawti 5 0 %- 6 5 %-e&o 

[0 0 7 3] 

^jfcwsK^v^paufciRtt^oaiwiwiiai^"*- (3oooi§) 0 -<^#*± 

^ t P B S + i:^S^/;HWlf i^^l 2 C^t (3 .0 0 Ote) o 
[0 0 7 4] 

SfcM#*r (T G A) fctfv*, ^JtWa-CJRaSLfclKtt^fWc^SrWjfeL*: (0 3) 

[tUitfll 2 ] 
[0 0 7 5] 

E P O^XKlffi^TJVn Vftfi^^E P OiPIX^iffl^ 

1~8> Jfc«« 2 <DW%fr 5mg£0.5mL<9PBS K#ffc£-£> H y a 1 u 
r o n i d a s e SD (4^111: H A s e) 0. 2 > *»ttk 2 5*CT' 

3b#i^ »*»a*fxvs ubtt^Sr^tw^^-arfco (o. 25 

mL ^) CHyaluronidase SD (^XiH) 0. 5*-*>**«r 
PBSpH7. 4*0. 7 5mLinx.s 2 5 TCT 1 0 , **»a*ffVV 

m^tt-o mmfm.^<omWLo . i5mL^ ^Mt±> 3&*s*n^ 

h ^ 97/f _ (rp-HPLC) WjSfcfi^ 0. lmg/mL«EPO*l«*l*» 
«fc LT, ^S^mt^^O^-^^UTJt^^^^'t'EPOlft^^^mb^o 
ttUEPOi (0. lmg/^lfl) WURP-HPLCi»)*ftfcEPOi 

[0 0 7 6] 

^ffl5!;9AlcJ:*Wai8[#^n-7h^97^- (RP-HPLC) #*rtt. Water 
s 6 0 0 S3>hn-?> 717plusi-bt>7-7-, 4 8 6*^3fc«iR*5fe# ( 
Water sttM) fcfflv^ JXTomfe&ftX O^o/Co 
*5A:C4 (fe^@ 5/zm> 4. 6 x 2 5 0 mm) 

mmm : 

A : 7k/T-t h- h y^/h'J 7;v^-n^m=4 0 0/1 0 0/1 
B • TK/T-t h-h'J >V/ h V 7A/*nftBI= 100/400/1 
fltift: lmL/», MA/B = 6 5/3 5~0/100WWW 

Hj-v^tagE : 4"C 
tHifS:UV 2 8 0 nm 

j»^f V 7f:Mi 1 lenium32ver, 3. 21 

±!B^fe-C«$ tttz E P O ^ftM^t4ltt$l±, »T<& # <9 "C* o 
Hifc$Il-4 I 9 0 96- 9 5% 
*BR«5- 6 : 8 0%-8 5% 
#SJfc0l7-8 I 7 5%-8 0% 
JfcWJ 1 - 2 : 9 0 %- 9 5 % 

\mm 3 ] 

[0 0 7 7] 

EPOSAHAt: Kd^W3R*&©EPOM 

Hifr$l3 ?usss( Ko^;V2 Omg fcJfc&fll 1 <0^9V)^ (2 5 0 ^L) £2 

mLOPBSf , 3 7W b U gl#tt£2 0 0 ^Lt>^J y^Lfco R 

P-HP L C"C/<y 7r-t»lwJScai$ttfeE P 0*S6JILfeo 
[0 0 7 8] 
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!&m 2 0 0 3 -3 8 5 0 5 4 



5> ! 17/E 



^illtl^T^a-^-tm [nJiRSti/cEPOSr 1 0 0%iLW^ 
^<7>EP03fcffi14£Hll K^-To i*k 9 Bm^liT;vn-^--€ (HAse) 

/Co 

[0 0 7 9] 

, il^3fl)v^ ^Dy;Kj:$f^#Sv^, 3 0 5 HtK«$ *u 4 0 

% O E P O ttSfcffl $ *Li* J: o T *J*e> f jRffi $ tt* i i: * o 

s i turn e*u riHRs^o^Ka-ALfc^^^^Kifeti^^K**** 

[0 0 8 1 ] 

* CitL^^ in sit urt^SMK, HA^V + ClfAtl, ff^@WT^> 

[0 0 8 2] 

[HI] $SHA-SH v>f >ru>\4 Kn^JUf^^*«*«tT*i£LfcWO— 
*IH2 f °PB StT?<0»flft©*iHA-SH vOn^^Fnmt^W 

[B3] EPO**fXU$«HA-SH 70ntKn^i:ov»tjfcU*tf 
£ ft 1 o j§£ <D — T & & o 

[HI 4] #d&m-4tc£^T#<b:ft^3SMHA-SH 7>f ^n;W Ko^ftfi 
^*&BJfcS*LfcE P O^f^tRP-HP L C5'*fOfif*©-'W ! S:A5-r^7 7-C 
£>*K T^^-ttt-rtL^ifcWl, Mi#9 2, OT3, «^4-C#^tLT«T-^r 

[hi 5] nmM3 titmm 1 -e#<btL^HAy;v^'c>oEPoc7)^m'i4 : sr7K-r^-7-7 
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